*Giardia duodenalis* (syn. *Giardia lamblia, Giardia intestinalis* ) is one of the most common intestinal parasites of humans and is the cause of giardiasis ( [@B1] ). A variety of molecular studies, including polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) and sequence analysis of the glutamate dehydrogenase ( *gdh* ), triosephosphate isomerase ( *tpi* ) *, efla, bg* and 18S *RNA* genes, have shown that *G. duodenalis* can be classified genetically in distinct genotypes or assemblages ( [@B14] ). Assemblages A and B can infect humans and other mammals, which support zoonotic transmission. Assemblage A is divided into two subgenotypes, I and II, and assemblage B into subgenotypes, III and IV. Assemblages C-H have been reported only in domestic and wild animals ( [@B14] , [@B12] ).

In Mexico, the reported prevalence of giardiasis varies from 3-50% in different regions of the country. Children one-10 years of age have a particularly high prevalence in the states of the southeast region ( [@B5] ). Despite the high prevalence of gi- rdiasis, molecular epidemiology studies of *Giardia* in Mexico are still scarce. Previous studies performed in Mexico with human isolates have reported only the presence of assemblage A (sub-assemblages A-I and A-II) ( [@B15] , [@B4] , [@B7] , [@B6] , [@B8] , [@B11] ). However, these studies were all performed with samples from the central and north of Mexico. No previous studies have been conducted with samples from the southeast of the country. The aim of this work was to genotype *G. duodenalis* in children from Merida, located in southeast of Mexico, to provide additional information on the molecular epidemiology of this parasite in the country.

This study was conducted in Merida and was approved by the Ethical Committee of the Regional Research Centre Dr Hideyo Noguchi of the Autonomous University of Yucatán (UADY) (protocol CEI-CIR-UADY-2012-15). Single stool samples were taken from 429 subjects of both genders, aged one-14 years and referred to the Clinical Analysis Laboratory of Community Services of the Faculty of Chemistry, UADY, between January 2012-June 2013. All of the stool samples positive for *G. duodenalis* were processed for DNA extraction, which was performed using the QIAamp DNA Stool Mini Kit (Qiagen, Germany) according to the instructions of the manufacturer, with a minor modification: the incubation time for proteinase K treatment was extended overnight. DNA samples were stored at -20ºC until further use.

Two separate PCR reactions with specific primers (TPIAIF-TPIAR) to amplify a 476-bp fragment for assemblage A and specific primers (TPIBIF-TPIBR) to amplify a 140-bp fragment for assemblage B were performed as previously reported by [@B2] . A third set of primers were used for the amplification of the *gdh* gene as a single PCR, with specific primers (GDHiF-GDHiR) to amplify a 432-bp fragment, as described by [@B17] . Positive and negative controls were also included in each PCR to validate results. PCR was performed on a thermal cycler (C-1000 Bio-Rad) and the final products were visualised on silver-stained 6% non-denaturing polyacrylamide gel (29:1).

For PCR-RFLP analysis, the *tpi* and *gdh* PCR products were digested with 5 U of the endonuclease *Rsa* I (New England Biolabs) in a final volume of 30 μL for 3 h at 37ºC. The *Rsa* I digestion allowed discrimination between sub-assemblages A-I and A-II from the *tpi* -A amplicons and discrimination between sub-assemblage B-III and sub-assemblage B-IV from the *gdh* amplicons.

Intestinal parasite infection was detected in 84 out of 429 (19.6%) samples analysed. The subjects comprised 41 males (48.8%) and 43 females (51.2%), with a median age of five years and ranging from one-14 years old. Protozoa were the most prevalent parasites detected in these children (92.8%). *Blastocystis hominis* was the most common intestinal parasite (53.6%), followed by *G. duodenalis* (39.3%). All parasites identified are shown in [Table](#t01){ref-type="table"} . Most of the children were infected with one parasite (72.6%), followed by the patients with two parasites (16.7%), with three parasites (7.1%) and with four parasites (3.6%). The most frequent cases of multiple parasitic infections were *G. duodenalis, B. hominis* and *Endolimax nana* . There were no significant gender differences. This finding is in agreement with previous results of other intestinal parasite surveys from various population groups in Mexico ( [@B16] ). *Giardia* is one of the major diarrhoeal agents in humans. It is distributed worldwide and the infection has a major clinical impact on children that are five years old or younger ( [@B1] ). Of the 84 samples with enteric parasites, 33 were positive for *G. duodenalis* (39.3%). The highest prevalence of *G. duodenalis* infection (21.2%) was found in five-year-old children, followed by three and four-year-olds, with a prevalence of 9.1% each. These findings reflect that *G. duodenalis* is the most frequent pathogenic enteroparasite in the population of children studied.

TABLEIntestinal parasites detected in stool samples from children of Merida, MexicoInfected children(n = 84)Parasiten (%)*Blastocystis hominis*45 (53.6)*Giardia duodenalis*33 (39.3)*Endolimax nana*30 (35.7)*Entamoeba coli*4 (4.8)*Trichuris trichiura*2 (2.4)*Enterobius vermicularis*2 (2.4)*Hymenolepis nana*1 (1.2)*Chilomastix mesnilli*1 (1.2)*Ascaris lumbricoides*1 (1.2)

Genotyping is increasingly being applied in the surveillance of *G. duodenalis* transmission. The *tpi* gene was successfully amplified in all samples (as 2 single amplification reactions for assemblages A and B). Of these samples, 27 (81.8%) amplified for assemblage A using the primers TPIAIF-TPIAR. The PCR products of these 27 samples were digested with *Rsa* I, with all generating a band of 437 bp, which corresponds to subgenotype A-I ( [Fig. 1](#f01){ref-type="fig"} ). With the primers TPIBIF-TPIBR, six samples (18.2%) amplified as assemblage B. To determine the B subgenotypes of these samples, an amplification using the specific primers GDHiF and GDHiR for the *gdh locus* was performed and the expected band of 432 bp was observed. The PCR product was digested with *Rsa* I, generating two bands of 130 bp and 300 bp, indicating that the six isolates belong to subgenotype B-III ( [Fig. 2](#f02){ref-type="fig"} ). Several studies have been performed in Mexico regarding genotypes of *G. duodenalis* in samples obtained from humans. [@B15] reported an unusual 100% prevalence of the *Giardia* A-II subtype in isolates from humans in Mexico City. [@B4] reported that the *Giardia* A-I subtype is ubiquitous in Mexico City. [@B11] reported that all isolates tested belonged to genotype A. [@B6] , [@B8] ) reported the presence of genotypes A-I, A-II and a mixture of both from samples of clinical isolates. From these studies, 110 isolates from humans belonged to genotype A (64 from axenic isolates and 46 from stool samples) and none to genotype B, an unusual result considering that genotype B has been reported in most series of cases worldwide. Moreover, genotype B has been reported in several studies as the most frequent genotype ( [@B13] , [@B10] , [@B3] ).

Fig. 1: identification of subgenotypes A by polymerase chain reaction (PCR) amplification based on the triosephosphate isomerase ( *tpi* ) gene. Lane 1: molecular size standards; 2, 3: positive control ( *Giardia duodenalis* subgenotype A-I); 4: negative control; 5-8: *Giardia* isolates. Silver stained polyacrylamide gel shows in the Lane 2: the amplicon of the PCR (476-bp) based on *tpi* gene of *G. duodenalis* for assemblages A; 3, 5-8: DNA pattern of restriction fragment length polymorphism analysis (437-bp) after digestion with *Rsa* I corresponding to the subgenotype A-I.

Fig. 2: identification of subgenotypes B by polymerase chain reaction (PCR) amplification based on the triosephosphate isomerase ( *tpi* ) and glutamate dehydrogenase ( *gdh* ) genes. Lane 1: molecular size standards; 2, 6: amplicons of the PCR (140-bp) based on *tpi* gene of *Giardia duodenalis* for assemblage B; 3, 7: amplicons of the PCR (432-bp) based on *gdh* gene of *G. duodenalis* ; 4, 8: DNA pattern of restriction fragment length polymorphism analysis (300-bp and 130-bp) after digestion with *Rsa* I corresponding to the subgenotype B-III; 5: negative control.

Differentiation between genotypes A and B is important because they differ in virulence. Genotype A is usually related to intermittent diarrhoea, whereas genotype B is related to complaints of persistent diarrhoea ( [@B9] ). However, it was difficult to compare our results with the findings of other investigations due to the lack of clinical data on the children. Interestingly, however, only the individuals with genotype B showed watery stools with mucus, in contrast to the other individuals (data not shown). In summary, we report the first information about the distribution of the two major genotypes of *G. duodenalis* in southeast Mexico and the first cases of a *Giardia* -genotype B infection in Mexican children.
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